Background
There is a growing focus in the U.S. health care system on providing high value care for patients. [1] [2] [3] [4] Part of achieving value for patients is the provision of patient-centered care, defined as "health care that establishes a partnership among practitioners, patients, and their families (when appropriate) to ensure that decisions respect patients' wants, needs, and preferences and that patients have the education and support they need to make decisions and participate in their own care," and included by the Institute of Medicine (IOM) as one of six aims for improving quality in health care. 5, 6 One way of measuring the quality of patient centered care is through patient experience-of-care scores collected through the Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS) survey. HCAHPS was designed to: 1) produce comparable data across hospitals on patients' perspectives on their care; 2) create incentives for hospitals to improve the quality of care provided; and 3) increase transparency in health care. 7 The survey was first voluntarily implemented in October 2006. By FY 2008, HCAHPS score reporting became tied to the Annual Payment Update (APU) for Inpatient Prospective Payment Impact of hospital characteristics on patients' experience of hospital care, Johnston et al.
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System hospitals, with failure to report resulting in an APU reduction of up to 2%. 8 Beyond receiving APUs conditional upon reporting the HCAHPS data, hospitals now receive increased payment associated with high scores on HCAHPS measures. Enacted by the Affordable Care Act (ACA) in 2010, Medicare's Hospital Value Based Purchasing (VBP) program incentivizes high value care through payment reform. 4, 9 Under VBP, performance on HCAHPS measures accounts for 30% of the payment incentive formula for participating hospitals in FY 2013-2015. 10 There has been debate over the inclusion of patient satisfaction measures in the VBP formula, as initial data was limited as to whether patient satisfaction is an accurate measure of true hospital quality. However, a growing body of literature is finding correlations between patient experience and a variety of quality measures ranging from surgical outcomes to hospital acquired infections to diagnosis-specific process measures. [11] [12] [13] [14] [15] In addition to the relationship between HCAHPS scores and other measures of quality, numerous studies have found significant relationships between HCAHPS scores and a variety of hospital characteristics, including safetynet status and patient characteristics. 16, 17 Other studies have focused on the relationships between the broader VBP scores and hospital characteristics or hospital quality measures. 9 While this literature is becoming more robust, most existing studies report relationships for a limited number of publicly available patient or hospital characteristics. One prior study on the factors affecting patients' experience of hospital care in California investigated the relationship between 29 hospital characteristics and 10 HCAHPS scores. It found significant relationships between these hospital characteristics and the HCAHPS scores for 41-79% of comparisons. High performing hospitals tended to be private non-profit, affiliated with a medical school or the Council of Teaching hospitals, in a centralized or moderately centralized health system, medium sized, operating in a moderately or fully competitive market, high-cost, with high nurse-to-bed ratios and more white patients. 18 As initial research identified variation in HCAHPS scores by region, there is reason to believe that relationships between hospital characteristics and HCAHPS scores in California may not be representative of the nation as a whole. 19 Therefore, we seek to build on the existing literature by investigating 290 relationships between a series of 29 hospital characteristics and 10 HCAHPS patient experience-of-care scores across a sample of hospitals from 14 states.
Data and Methodology Data
The measures used in this study were selected to allow for a broad classification of hospitals according to key features including patient characteristics, market characteristics, hospital structure and ownership, and hospital operations. Our conceptual framework is modeled on prior work and on Donabedian's early research on health care quality, which identified the importance of structures and processes in hospital performance. 18, [20] [21] [22] We expect that these process measures also influence patient satisfaction, and therefore will be associated with experience-of-care scores. Specific to patient-centered care, Shaller expanded the Donabedian model to include market characteristics, which have been shown to have a statistically significant effect on patient experiences. 5, 23 The hospital classification measures reported in this study are consistent with prior organizational and hospital research and policy analysis. 18, 20, 21, 24, 25 We 29 Measures of patient and hospital characteristics including average age, percent female, race/ethnicity, payer source, average number of procedures and diagnoses, and length of stay were collected from HCUP-SIDS and aggregated to the hospital-year level. 26 All data on hospital ownership, size, teaching status, systems, location, staffing, and expenses were collected from the AHA Annual Survey and again aggregated to the hospital-year level. 28 Finally, market competition was measured for each hospital using data from the ARF. 30 
Dependent Variables
The dependent variables for this analysis are 10 patient experience-of-care scores from the HCAHPS survey reported through the Hospital Compare database. 27, 29 HCAHPS data are currently available for about 3,900 hospitals, almost 90% of eligible hospitals. 8 HCAHPS is administered in four modes (mail only, telephone only, mail with telephone follow-up, and active Impact of hospital characteristics on patients' experience of hospital care, Johnston et al.
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interactive voice response), takes approximately 7 minutes to complete, and is conducted between 48 hours and 6 weeks after discharge. The basic sampling procedure of HCAHPS is the drawing of a random sample of eligible discharges from a hospital on a monthly basis. Discharges are eligible for individuals who: were 18 years or older at time or admission; had at least one overnight inpatient stay in the hospital; received a non-psychiatric principal diagnosis at discharge; and were alive at the time of discharge. Otherwise eligible patients are excluded if they: were discharged into hospice care, nursing homes, or skilled nursing facilities; were prisoners; had a foreign home address; or were "no-publicity" patients. Survey results are adjusted for patient-mix and mode of data collection, but not for race nor for ethnicity. 7 The survey consists of 27 items used to construct 10 publicly reported measures; these 10 measures are our dependent variables and include: 6 composite measures ("Hospital staff was responsive", "Doctors always communicated well", "Nurses always communicated well", "Always communicated about medications", "Always communicated about discharge information", and "Pain was always well controlled"); 2 individual items ("Rooms were always quiet" and "Rooms were always clean"); and 2 global ratings ("High overall hospital rating" and "Would definitely recommend hospital to family and friends"). Top-box scores, the percent of surveyed patients who responded "always" or "yes" to a question, are reported for each measure. 8
Independent Variables
In order to investigate the relationship between HCAHPS patient experience-of-care scores and a variety of hospital characteristics, we selected 29 key independent variable, classified into 5 groups: (1) patient characteristics; (2) payer source & patient severity; (3) hospital characteristics; (4) hospital operations; and (5) market characteristics. These variables were selected based our conceptual framework and a review of prior literature. 5, [16] [17] [18] [19] 21, 22, 31, 32 To capture differences by patient characteristics, we categorized hospitals according to 18 This results in market competition reported as unconcentrated, moderately concentrated, or highly concentrated.
Analytic Methodology
We use quartile analysis to compare hospital-level characteristics with patient experience-of-care scores reported at the hospital level. This analytic method divides an array of data into four equally sized sections (quartiles) and allows for the comparison across categories. 34, 35 For most independent variables, hospitals were sorted into three categories: high (top quartile for the measure); medium (middle two quartiles for the measure); and low (bottom quartile for the measure Table 1 presents the means, standard deviations, and interquartile ranges of experience-of-care scores and patient and hospital characteristics for 1,333 hospitals in the 14 states. Across all states, the majority of patients gave their hospital high ratings. The fewest patients, 54.4 percent, reported that "rooms were always quiet," while the most patients, 81.8%, reported that their hospital "always communicated about discharge information." The hospitals in these data provide a diverse sample of patient, hospital, and HSR/HSA characteristics. The average age at time of visit was 52.8 years and 57% of patients were female. The mean race/ethnicity of patients was 71% white, 10% black, 13% Hispanic, 2.5% Asian, and 3% other race. Medicare was the primary payer for 44% of patients, followed by 28% private insurance, 19% Medicaid, and 9% other payment source. The mean number of chronic conditions was 4, mean number of diagnoses was 8.4, and mean number of procedures was 1.3. The typical hospital was non-governmental and not-forprofit (48%), had fewer than 100 beds (39.5%), had no major teaching activity (73%), and was not a part of a health system (38%). Nearly 30% of hospital staff members were nurses (29%), compared to 1.9% with a medical degree. Hospitals maintained 1.6 nurse to bed and 0.15 physician to bed ratios. More than half of hospitals had fully implemented electronic medical records (EMRs, 55%) and were located in urban areas (58%). Hospitals reported mean total charges of $33,417, mean total costs of $11,188, and mean length of stay of 6.21 days. HRR median household income is $57,431 and more than half 
Results

Hospital Characteristics
Summary of Results
We found that, of 290 relationships studied, significant differences in mean HCAHPS scores were observed for 250 (86%) hospital characteristic-experience-of-care score combinations ( Overall, we found fewer significant differences in changes in experience-of-care scores from 2009-2011 by patient and hospital characteristics than significant differences in the three-year mean ( 
Experience-of-Care Scores by Patient Characteristics
We found significant differences in all 10 experience-ofcare scores for all 7 patient characteristics reported in Table 4 . Hospitals with more older, female, and white patients reported consistently higher scores across measures. Hospitals with more patients of black, Hispanic, Asian, and other race/ethnicity reported consistently lower scores across measures.
Experience-of-Care Scores by Payer Source & Patient Severity
When hospitals were categorized by payer source ( 
Experience-of-Care Scores by Hospital Characteristics
Overall, high scoring hospitals were: owned by government or religious groups, had fewer than 100 beds, had no teaching activities, were in centralized physician/insurance health systems, had a low percentage of hospital staff with a nursing degree, and were located in urban areas (Table 6 ). For-profit hospitals reported significantly lower scores while government and religious hospitals reported significantly higher scores. Smaller hospitals reported significantly higher scores than larger hospitals. Non-teaching hospitals reported significantly higher scores across measures except for willingness to recommend the hospital or discharge information, which were not significant. Hospitals categorized as centralized physician/insurance health system reported the highest scores across measures, while independent hospital system hospitals reported the lowest scores. Differences were not significant for overall hospital rating. 
Experience-of-Care Scores by Hospital Operations & Market Characteristics
When categorized by operations measures, hospitals with lower total charges and shorter length of stay reported higher scores, while results for categorization by total costs varied by HCAHPS measure (Table 7) . Hospitals with lower total charges and shorter length of stay report higher scores across all 10 measures. Hospitals with higher total costs reported higher scores for overall rating and willingness to recommend the hospital, but lower scores for doctor communication and quietness of rooms. Remaining scores were not significantly difference by total costs.
Hospitals located in HRRs with lower median incomes reported significantly higher scores across HCAHPS measures except for willingness to recommend the hospital, which was not significantly different. High market concentration was significantly associated with higher scores for all 10 measures.
2009-2011 Changes in Experience-of-Care Scores by Patient Characteristics
Across significantly different changes in experience-of-care scores, measures improved more for hospitals with older and more female patients. We found significant differences by age in changes in experience-of-care scores for 3 of the 10 measures (Table 4) : staff responsiveness, nurse communication, and cleanliness of rooms. Differences were significant by gender for 3 of the 10 measures: doctor communication, discharge information, and pain control.
Across significantly different changes in experience-of-care scores, hospitals with more white patients and fewer black, Hispanic, Asian or other race patients experienced greater increases in scores than those with more other race patients. For white race, we found significant differences in all changes except for quietness of rooms. All changes in experience-of-care measures were significantly different by black race. All changes were significantly different for Hispanic and Asian race, except for overall rating of the hospital and willingness to recommend the hospital. For other race, we found significant differences in changes in experience-of-care scores for all measures except for willingness to recommend the hospital.
2009-2011 Changes in Experience-of-Care Scores by Payer Source & Patient Severity
Across all measures, hospitals with more Medicare patients, more private/HMO insured patients, and fewer Medicaid patients reported greater increases in scores. We found no significant differences in changes in experienceof-care scores by other insurance status (Table 5) . For Medicare classification, we found significant differences in changes in experience-of-care scores for 3 of the 10 measures: staff responsiveness, nurse communication, and cleanliness of rooms. For Medicaid classification, changes for all measures were significant. By private/HMO classification, differences in changes in experience-of-care scores were significant for all measures except for cleanliness of rooms.
Hospitals with a medium number of diagnoses improved the most, followed closely by those with a high number of diagnoses for discharge information. Hospitals with a greater mean number of procedures reported greater improvement for overall hospital rating and willingness to recommend the hospital, while hospitals with a smaller mean number of procedures reported more improvement for the other measures. These differences were significant for 6 measures: overall hospital rating, willingness to recommend the hospital, staff responsiveness, doctor communication, quietness of rooms, and cleanliness of rooms. There were no statistically significant differences in score changes by number of chronic conditions classification.
2009-2011 Changes in Experience-of-Care Scores by Hospital Characteristics
Private not for profit hospitals consistently reported the greatest improvement in scores across 6 measures: overall hospital rating, willingness to recommend the hospital, staff responsiveness, nurse communication, pain control, and cleanliness of rooms (Table 6 ).
Small hospitals reported the greatest improvements in scores except for willingness to recommend the hospital, for which large hospitals reported the largest increase in score, and overall hospital rating and discharge information, which were not significant.
The scores of medical schools increased the most when hospitals were categorized by teaching status, with statistically significant differences in changes for all scores except discharge information. Centralized health systems reported the greatest improvements in scores for overall rating, recommendation, staff responsiveness, and pain control, while independent hospital system hospitals reported the greatest increase for discharge communication. Differences in the remaining 5 measures were not significantly different.
Medium hospitals reported greater increases than those with high or low percentages on cleanliness of rooms. There were no statistically significant changes in scores percentage of hospital staff with a nursing degree or physicians per hospital bed. The greatest score improvements were for hospitals with high nurse per bed ratios, except for staff responsiveness, for which scores for low ratio hospitals were the most improved and for discharge information and cleanliness of rooms, for which differences were not significant.
Score improvement was greater for urban hospitals than for rural hospitals for the measures nurse communication, medication communication, discharge information, and pain control. There were no statistically significant differences in change in experience-of-care scores for hospitals when categorized by EMR implementation status. 
2009-2011 Changes in Experience-of-Care Scores by Hospital Operations & Market Characteristics
Discussion
We observed significant differences in patient experienceof-care scores when hospitals are classified by patient characteristics, payer source, hospital characteristics, market characteristics, and diagnosis-specific process and outcome measures. High scoring hospitals tend to have older, female, white patients who undergo fewer procedures and have either Medicare or private health insurance. High scoring hospitals are government or religiously owned, have fewer than 100 beds, are urban, members of centralized health systems, and not teaching hospitals. They have lower charges, shorter lengths of stay, and operate in high competition markets with low median household incomes. We did not find differences in experience-of-care scores by EMR status, and differences for hospital costs, mean number of diagnoses, and number of chronic conditions were limited to fewer than half of the HCAHPS measures. Our results identifying high scoring hospitals as those with higher percentages of white patients, urban location, high nurse to bed ratio, and fewer Medicaid patients are consistent with prior literature. Our findings that high scoring hospitals are primarily government or religiously owned, small sized, nonteaching, and more Medicare patients differ from prior findings, and while we find higher scores for smaller hospitals, prior findings were divided. 10, 11, 31, 36 Consistent with prior literature, we find that patient experience-of-care scores increased across categorizations of hospitals from 2009-2011. 22, 23 When considering changes from 2009-2011 rather than overall scores, fewer differences exist by hospital categorization. Among characteristics with significant relationships, the effects were more mixed than for overall scores. Where differences were significant, hospital categories with higher mean scores from 2009-2011 also reported the greatest increase in scores from 2009-2011.
When compared to our earlier analysis of the relationship between hospital characteristics and patient experience-ofcare scores in the state of California 18 , our current results find more significant relationships (86% compared to 60%). We also found more hospital characteristicexperience-of-care relationships to be significant across all 10 HCAHPS measures (18 categorizations compared to 2 categorizations). Among categorizations that were significant in both studies, the direction of the effect was consistent with one exception: we find hospitals with more procedures reported lower, not higher, HCAHPS scores. Whereas the California study found no effect for these categorizations, we find that hospitals with older, more female, more Medicare patients, and no teaching status scored higher.
Although both studies find fewer changes over the 2009-2011 period to be statistically significant by the 10 HCAHPS dimensions when compared to the mean scores for those dimensions (Table 2 vs. Table 3) , we do find a higher number of significant relationships for these dimensions for the 14 states than the California study (47% compared to 22%). The direction of the change identified was consistent across studies, with both reporting that nearly all changes in HCAHPS scores 2009-2011 were increases. This may suggest that hospitals in other states have not been as quick or as successful as California in responding to the patient-centered initiatives in the ACA legislation and, consequently, there are more than double the number of significant differences over the three-year study period in these other states than in California. Since the VBP incentives didn't begin until fall of 2012, after our study period, it is possible that the hospitals in these states have improved their scores but our evidence indicates they still have work to do.
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limitations. As noted in prior work, the 34% average response rate to the HCAHPS post-discharge survey leads to the possibility of non-response bias. 18, 19 However, a growing body of literature has found HCAHPS to provide highly reliable measurement of patient experiences, particularly when the recommended sample size of 200 completed surveys is met. 16 Beyond the HCAHPS data, we are limited to the use of administrative data which have been documented to have shortcomings in generalizability, complexity, and differing definitions across datasets. 18, 37 Finally, despite the findings of statistical significance, we are unable to determine causation. While hospitals with specific characteristics may consistently score higher on measures of patient experience-of-care, we cannot conclude that those characteristics led to the higher scores.
As hospital performance on HCAHPS scores now accounts for 30% of the Value Based Purchasing formula, it is important to understand the patterns of these scores across different types of hospitals. Certain types of hospitals classified by largely immutable patient, hospital, and market characteristics may be at risk of losing money due to low scores. Despite these patterns of lower scores, we observe that nearly all scores improved for the 2009-2011 time period. 
